Purpose: Awareness of eye donation and willingness to pledge eyes for donation was assessed in the urban population of Hyderabad, India, where corneal blindness is a significant problem.
INTRODUCTION
Corneal problems cause a significant proportion of blindness in the developing world, including India. 1, 2 Although effective strategies to prevent corneal blindness are likely to be more cost-effective, visual rehabilitation by corneal transplantation remains the major treatment for restoring sight in those who already have corneal blindness. It is estimated that only 15 000 donor corneas are procured annually in India, a large proportion of which are unsuitable for transplantation; the requirement of donor corneas per year is at least 20 times the current procurement. 3 Shortage of transplantable corneas is common and has been the subject of much attention. Though the factors affecting procurement of corneas and people's attitude towards eye donation have received attention in the developed world in recent years, [4] [5] [6] [7] [8] not much has been published from the developing world. 9 This study assessed awareness of eye donation and willingness to pledge eyes in an urban population in southern India as part of the population-based Andhra Pradesh Eye Disease Study (APEDS).
METHODS
Detailed methodology of APEDS is reported elsewhere. 2, 10 For the urban segment of APEDS, 2954 subjects were sampled in Hyderabad city. Before the clinical examination, subjects >15 years old responded to a structured questionnaire on eye donation administered by trained field investigators. 10 Awareness was defined as having heard of eye donation; knowledge was defined as having some understanding about eye donation. Only those subjects who were aware of eye donation were asked about their willingness to pledge eyes for donation. The demographic associations of awareness and willingness for eye donation were assessed together with age, gender, education, socio-economic status and religion using univariate analyses followed by multiple logistic regression. The effect of each category of a multicategory variable was assessed by keeping the first or the last category as the reference. Analyses were done using SPSS (Release 7, 1995; SPSS Inc., Chicago, IL, USA) software. Adjustment of the estimates for the age and gender distribution of the Hyderabad population was made. 11 Based on the rates in each cluster, the design effect of the sampling strategy was calculated for the estimates 12 and 95% confidence intervals adjusted accordingly.
RESULTS
A total of 2522 subjects were interviewed in Hyderabad, representing a participation rate of 85.4%. 1859 (73.8%) subjects were >15 years old. Data were analysed for 1843 subjects (data were missing for 16 subjects), of which 1015 (55.1%) were females and 1159 (62.9%) Hindus.
Eye donation in India 167 Responses to the awareness questionnaire are presented in Table 1 . 1293 (70.1%) subjects were aware of eye donation. Age-gender-adjusted prevalence of awareness was 73.8% (95% CI: 66.5-81.0%; design effect 13.1). The source of information for awareness of eye donation was media in 83.3% subjects; 275 (21.2%) subjects had knowledge about eye donation (Table 1) . On applying multiple logistic regression (Table 2) , awareness of eye donation was significantly lower in illiterate subjects (OR 0.1; 95% CI: 0.1-0.14), subjects у70 years old (OR 0.3; 95% CI: 0.2-0.6), subjects of lower socio-economic status (OR 0.4; 95% CI: 0.3-0.6), females (OR 0.6; 95% CI: 0.5-0.8) and Muslims (OR 0.7; 95% CI: 0.6-0.9).
Of 1843 subjects, only 28 (2.2%) had pledged eyes, an age-gender-adjusted prevalence of 1.9% (95% CI: 0.16-3.66%; design effect 7.9).
Responses to the willingness questionnaire for 1288 subjects (data were missing for five subjects) are presented in Table 3 . 554 (43%) subjects were willing to pledge eyes for donation, an age-gender-adjusted prevalence of 44.9% (95% CI: 37.4-52.5%; design effect 11.2). 330 (25.5%) needed more information to decide whether or not to pledge their eyes. On applying multiple logistic regression (Table 4) , willingness to pledge eyes was significantly lower in Muslims (OR 0.18; 95% CI: 0.13-0.24) than in Hindus and in subjects у60 years old (OR 0.3; 95% CI: 0.2-0.5).
DISCUSSION
Hyderabad, in India, is a city of 3.5 million people where approximately 5000 people are blind due to corneal problems. 2 Corneal procurement rates are inadequate to meet the transplantation needs. For example, the average waiting period for corneal transplantation at L. V. Prasad Eye Institute, a tertiary eye care centre, is 1 year. Under-utilization of the potential to obtain corneas is obvious as 73.8% of this population was aware of eye donation but only 1.9% of these had pledged their eyes. We speculate that this level of awareness is a recent phenomenon because at the time of this study the Eye Bank Association of India had just started using the then 'Miss World' to promote eye donation. It is also probable, therefore, that the media featured strongly as the source of information. Knowledge about what the donated eyes are used for was poor despite reasonable awareness of eye donation. Even though 44.9% of those aware of eye donation were willing to pledge eyes, they had not done so yet. Another quarter wanted more information before deciding. People у60 years old were less willing to pledge eyes even though they were aware of eye donation. This is of significance because people у60 years old are more likely to die sooner than those <60 years old. Muslims were less willing to pledge eyes for religious reasons; there are differing opinions about whether the Muslim religion forbids the donation of eyes.
To translate this awareness into pledging and procurement of eyes, knowledge about eye donation must be increased. Several factors are associated with obtaining consent for the procurement of eyes. The consent of family members for the donation is needed at the time of death, even if the deceased is a pledged donor. Prior knowledge about eye donation and the use of donated eyes could help to increase the level of consent of families. Another factor that could increase the procurement of corneas would be a legal obligation of hospital staff to request eye donation on death of a patient. In India, there is currently no legislation to this effect.
In the long term, the optimum public health approach would be to reduce the occurrence of corneal blindness with effective preventive strategies, but in the short term the main way to deal with corneal blindness is to procure more corneas for transplantation. For this, the public should be made aware of how to become a pledged eye donor and how this pledge can be translated into actual eye donation. More public education is needed in this area as it would probably make the public' s attitude to eye donation more favourable and this would facilitate an increase in the number of corneas available for transplantation.
